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edge.   The value of o> at P exceeds that at P' by 4?r, that is, "by
the surface of a sphere of radius unity.

Hence, if a closed curve be drawn, so as to pass once through
the shell, or in other words, if it be linked once with the edge

of the shell, the value of the integral I fudsdcr extended round
both curves will be 4 TT.

This integral therefore, considered as depending only on the
closed curve s and the arbitrary curve JLP, is an instance of a
function of multiple values, since, if we pass from A to P along
different paths the integral will have different values according
to the number of times which the curve AP is twined round the
curve s.

If one form of the curve between A and' P can be transformed
into another by continuous motion without intersecting the
curve s, the integral will have the same value for both curves,
but if during the transformation it intersects the closed curve
n times the values of the integral will differ by &-nn.

If s and <r are any two closed curves in space, then, if they
are not linked together, the integral extended once round both
is zero.

If they are intertwined n times in the same direction, the
value of the integral is 47r%. It is- possible, however, for two.
curves to be intertwined alternately in opposite directions, so;
that they are inseparably linked together
though the value of the integral is zero.
See Fig. 4.

It was "the discovery by Gauss of this very
integral, expressing the work done on a
magnetic pole while describing a clo&ed ctirve
in presence of a closed electric current, and
indicating the geometrical connexion between
the two closed curves, that led him to lament the small progress
made in the Geometry of Position since the time of Leibnitz,
Euler and Vandermonde. We have now, however, some progress
to report, chiefly due to Eiemann, Helmholtz, and Listing.

422.] Let us now investigate the result of integrating with
respect to s routid the closed curve.

One of the terms of n in equation' (7) is
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